). The 25 conformers with the lowest energies within an energy cut-off of 8.4 kJ/mol (~2 kcal/mol) were submitted to full hybrid density-functional theory (DFT) geometry optimization, leading to 20 conformers located at the B3LYP/6-31G** level in the gas phase (Figure 1 ). Harmonic vibrational frequencies were calculated at the same level to confirm that they are minima on the potential energy surface, and single point energies were computed at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase and at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** level in water. Conformational analysis (Table S2) at the B3LYP/6-31G** level in the gas phase afforded a broad distribution of 5, 6, 14, 14, 7, 5, 12, 13, 9, and and 2.54 Å, those of N6΄…H(N1´), N6΄…H(C3´), and N1΄…H(C5´) in 05 and 14 are 2.23, 2.65, and 2.62 Å, and those of N6΄…H(C2´) in 10 and 19 are 2.42 Å, respectively. These conformers with hydrogen bonds accounted for 52% of the Boltzmann-weighted population at the B3LYP/6-31G** level in the gas phase, but this was reduced to 24% and 4% at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase and at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** level in 4 water, respectively, indicating that they are neither predominant in water nor even in the gas phase as evidenced at the more accurate B3LYP/6-311++G**//B3LYP/6-31G** level. The conformers with the most extended side chain, specifically 02 and 20, were found to be the major conformers, accounting in total for 43% in the gas phase at the B3LYP/6-311++G**//B3LYP/6-31G** level and for 45% at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** level in water.
S2. Details of Ionization Potentials of NPC1161a. The geometries of all conformers found in
water with a Boltzmann contribution greater than 2% were employed as the starting points to locate the ionized conformers of NPC1161a at the B3LYP/6-31G** level in the gas phase. Single point energies and the conformational distribution were computed by using the same protocols described above in S1. The ionized conformers 02 and 20 were again found to be the major ones, with contributions of 31% and 34% at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase, and of 26% and 28% in water at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** level. The ionization potentials were calculated at the above levels and are listed in Table S3 . The biggest differences of IP values were found to be only 8.81, 7.20 and 3.14 kJ/mol at the B3LYP/6-31G**, B3LYP/6-311++G**//B3LYP/6-31G**, and B3LYP-SCRF(PCM, H2O)/6-311++G**//B3LYP/6-31G** levels, respectively, indicating that the IPs in this case are relatively insensitive to conformation, especially in water. Tables: Table S1 . −2088.084308 −2088.850890 −2088.863995 −2087.861159 −2088.618735 −2088.681460 a, b, c Electronic and zero-point energies of individual conformers of neutral NPC1161a at the B3LYP/6-31G** level in the gas phase, and their single-point energies at the B3LYP/6-311++G**//B3LYP/6-31G** and B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** in the gas phase and water, respectively. d, e, f Electronic and zero-point energies of individual conformers of ionized NPC1161a at the B3LYP/6-31G** level in the gas phase, and their single-point energies at the B3LYP/6-311++G**//B3LYP/6-31G** and B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** in the gas phase and water, respectively. a, c, e Relative energies (kJ/mol) of individual conformers of neutral NPC1161a at the B3LYP/6-31G** and B3LYP/6-311++G**//B3LYP/6-31G** levels in the gas phase, and at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** in water, respectively. b, d, f Conformational distribution of neutral NPC1161a calculated at the above levels, respectively. g, i, k Relative energies (kJ/mol) of individual conformers of radical NPC1161a at the B3LYP/6-31G** and B3LYP/6-311++G**//B3LYP/6-31G** levels in the gas phase, and at the B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** in water, respectively. h, j, l Conformational distribution of radical NPC1161a calculated at the above levels, respectively. The zero point energy at the B3LYP/6-31G** level in the gas phase was included in the calculations at the above levels. a, b Absolute and relative ionization potentials calculated at the B3LYP/6-31G** level in the gas phase. c, d Absolute and relative ionization potentials calculated at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase. e, f Absolute and relative ionization potentials calculated at the B3LYP-SCRF(PCM)//B3LYP/6-31G** level in water. The zero point energy at the B3LYP/6-31G** level in the gas phase was included in the calculations at the above levels. a The position at which the hydroxylation occurs. b, c, d Electronic and zero-point energies of neutral metabolites of NPC1161a02 hydroxylated at different positions at the B3LYP/6-31G** level in the gas phase, and their singlepoint energies at the B3LYP/6-311++G**//B3LYP/6-31G** and B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** levels in the gas phase and water, respectively. e, f, g Electronic and zero-point energies of ionized metabolites of NPC1161a02 hydroxylated at different positions at the B3LYP/6-31G** level in the gas phase, and their singlepoint energies at the B3LYP/6-311++G**//B3LYP/6-31G** and B3LYP-SCRF(PCM)/6-311++G**//B3LYP/6-31G** in the gas phase and water, respectively. a The position at which the hydroxylation occurs. Numbering is as shown for NPC1161a in Chart 1. b, e Relative energies (kJ/mol) of neutral and ionized hydroxylated metabolites of conformer NPC1161a02 at different positions at the B3LYP/6-31G** level in the gas phase, respectively. c, f Relative energies (kJ/mol) of neutral and ionized hydroxylated metabolites of conformer NPC1161a02 at different positions at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase, respectively. d, g Relative energies (kJ/mol) of neutral and ionized hydroxylated metabolites of conformer NPC1161a02 at different positions at the B3LYP-SCRF(PCM)/6-311++G**// B3LYP/6-31G**level in water, respectively. The zero point energy at the B3LYP/6-31G** level in the gas phase was included in the calculations at all levels. Ionization potentials of hydroxylated metabolites of Conformer NPC1161a02 (kJ/mol) at the B3LYP/6-31G** and B3LYP/6-311++G**//B3LYP/6-31G** levels in the gas phase, and at the B3LYP-SCRF(PCM)/6-311++G**// B3LYP/6-31G**level in water, respectively. The zero point energy at the B3LYP/6-31G** level in the gas phase was included in the calculations at the above levels. a The positions at which the hydrogen is attached; b,c,d HBDEs and relative HBDEs calculated using total energies, total energies with zero point energies, and Gibbs free energies at the B3LYP/6-31G** level in the gas phase, respectively; e HBDEs and relative HBDEs calculated using single point energies at the B3LYP/6-311++G**//B3LYP/6-31G** level in the gas phase.
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